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§1045.505 How do I test engines using
discrete-mode or ramped-modal
duty cycles?

(a) This section describes how to test
engines under steady-state conditions.
We allow you to perform tests with ei-
ther discrete-mode or ramped-modal
sampling. You must use the modal
testing method for certification and all
other testing you perform for an engine
family. If we test your engines to con-
firm that they meet emission stand-
ards, we will use the modal testing
method you select for your own test-
ing. If you submit certification test
data collected with both discrete-mode
and ramped-modal testing (either in
your original application or in an
amendment to your application), either
method may be used for subsequent
testing. We may also perform other
testing as allowed by the Clean Air
Act. Conduct duty-cycle testing as fol-
lows:

(1) For discrete-mode testing, sample
emissions separately for each mode,
then calculate an average emission
level for the whole cycle using the
weighting factors specified for each
mode. In each mode, operate the engine
for at least 5 minutes, then sample
emissions for at least 1 minute. Cal-
culate cycle statistics and compare
with the established criteria as speci-
fied in 40 CFR 1065.514 to confirm that
the test is valid.

(2) For ramped-modal testing, start
sampling at the beginning of the first
mode and continue sampling until the
end of the last mode. Calculate emis-
sions and cycle statistics the same as
for transient testing as specified in 40
CFR part 1065.

(b) Measure emissions by testing the
engine on a dynamometer to determine
whether it meets the emission stand-
ards in §§1045.103(a) and 1045.105(a). Use
the b-mode duty cycle or the cor-
responding ramped-modal cycle de-
scribed in Appendix I of this part.

(c) During idle mode, operate the en-
gine at its warm idle speed as described
in 40 CFR 1065.510; this may involve a

§1045.515

nonzero torque setting if that rep-
resents in-use operation.
(d) For full-load operating modes, op-
erate the engine at wide-open throttle.
(e) See 40 CFR part 1065 for detailed
specifications of tolerances and cal-
culations.

§1045.515 What are the test proce-
dures related to not-to-exceed
standards?

(a) This section describes the proce-
dures to determine whether your en-
gines meet the not-to-exceed emission
standards in §1045.107. These proce-
dures may include any normal engine
operation and ambient conditions that
the engines may experience in use.
Paragraphs (b) and (c) of this section
define the limits of what we will con-
sider normal engine operation and am-
bient conditions. Use the test proce-
dures we specify in §1045.501, except for
the provisions we specify in this sec-
tion. Measure emissions with one of
the following procedures:

(1) Remove the selected engines for
testing in a laboratory. You may use
an engine dynamometer to simulate
normal operation, as described in this
section.

(2) Test the selected engines while
they remain installed on a vessel. In 40
CFR part 1065, subpart J, we describe
the equipment and sampling methods
for testing engines in the field. Use fuel
meeting the specifications of 40 CFR
part 1065, subpart H, or a fuel typical of
what you would expect the engine to
use in service.

(b) Engine testing may occur under a
range of ambient conditions as follows:

(1) Engine testing may occur under
the following ranges of ambient condi-
tions without correcting measured
emission levels:

(i) Barometric pressure must be be-
tween 94.0 and 103.325 kPa.

(ii) Ambient air temperature must be
between 13 and 35 °C.

(iii) Ambient water temperature
must be between 5 and 27 °C.

(iv) Any ambient humidity level.

(2) Engine testing may occur outside
the conditions described in paragraph
(b)(1) of this section, as long as meas-
ured values are corrected to be equiva-
lent to the nearest end of the specified
range using good engineering practice.
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